ABSTRACI In a randomised prospective trial of chemotherapy with and without radiotherapy in small-cell carcinoma of the bronchus, 37 of 366 patients presented with obstruction of the superior vena cava at the time of diagnosis. In the study all patients received four cycles of combination chemotherapy over a period of 12 weeks and, provided there was not progressive disease, then received either radiotherapy to the mediastinum and primary tumour followed by eight further courses of chemotherapy or eight cycles of chemotherapy alone. Of the 37 patients presenting with superior vena caval obstruction, nine had relapsed and treatment was stopped during or after the initial four cycles of chemotherapy. Of the remainder, 15 patients received radiotherapy plus chemotherapy and 13 chemotherapy alone. After four cycles of chemotherapy (12 weeks) 21 of the 37 patients had initial complete relief of symptoms secondary to superior vena caval obstruction, 10 had substantial but partial relief, and six had no relief. Twelve patients developed recurrence of superior vena caval obstruction, of whom six had received radiotherapy and four chemotherapy alone; two relapsed in the initial 12 weeks of the study. The median survival of the patients with superior vena caval obstruction allocated at diagnosis to either treatment arm was identical. The survival of patients with obstruction was similar to that of other patients in the main study. Chemotherapy is an effective treatment for superior vena caval obstruction and there appears to be no additional advantage in giving radiotherapy after 12 weeks of cyclical chemotherapy.
Patients with carcinoma of the bronchus who present with obstruction of the superior vena cava are generally considered to require urgent treatment by irradiation for rapid relief of symptoms.'-3 The commonest histological cell type to be associated with superior vena caval obstruction is small-cell carcinoma, in which such obstruction occurs in about 10% of cases. Small-cell carcinoma of the bronchus is usually disseminated at presentation and the conventional treatment is cytotoxic chemotherapy. Nevertheless, superior vena caval obstruction in small-cell carcinoma has for long been considered specifically to call for immediate radiotherapy with or without subsequent chemotherapy.'3 It has been a criterion for excluAddress for reprint requests: Dr SG Spiro, Brompton Hospital, London SW3 6HP.
Accepted 14 March 1983 sion from the recent Medical Research Council study of chemotherapy and radiotherapy in limited small-cell carcinoma of the bronchus.4 Although recent small studies have shown chemotherapy to be effective in promptly relieving the distressing symptoms of superior vena caval obstruction5-7 there is no information about the survival of patients presenting with obstruction who are treated with chemotherapy alone. The importance of radiotherapy given in addition to cyclical combination chemotherapy for long-term control of superior vena caval obstruction is not known. We have examined this question as part of a randomised study evaluating the effect of irradiation in patients with small-cell carcinoma of the bronchus receiving cyclical chemotherapy.
Patients and methods
Of 366 consecutive untreated patients with small-502 cell carcinoma of the bronchus who had been entered into a randomised study of cyclical combination chemotherapy alone versus the same chemotherapy schedule with the addition of radiotherapy to the mediastinum, 37 patients had superior vena caval obstruction at presentation. All patients were randomised at diagnosis to receive one of two treatments. In both arms of the study patients received the same initial four courses of chemotherapy, each course given at three-weekly intervals. They were then reassessed after 12 weeks (three weeks after the start of the fourth course) and all those who did not have progressive disease received either a further eight courses of chemotherapy or radiotherapy and then eight courses of chemotherapy, according to randomisation. Radiotherapy was directed to the primary tumour site as assessed at 12 weeks and to the mediastinum. The supraclavicular fossa was included if metastatic lymphadenopathy had been present at the time of the original diagnosis. The total dose of radiotherapy was 40 Gy (4000 rads) given in 20 daily fractions over four weeks with supervoltage equipment and anteroposterior opposed fields. Chemotherapy was recommended three weeks after completion of radiotherapy. The chemotherapy comprised alternating courses of adriamycin 50 mg/m2 with vincristine 2-0 mg; and cyclophosphamide 1.0 g/m2 with methotrexate 50 mg/M2 every three weeks. Thus each patient received six courses of each pair of drugs if the total treatment was completed. Full doses of each drug were given if the total white cell count was over 3-0 x 109/l and platelet count over 100 x 109/1. The adriamycin, cyclophosphamide, and methotrexate doses were reduced by half if the white cell count was 2-5-3-0 x 109/l or the platelet count 75-100 x 109/l. If the white cell count was under 2-5 or the platelet count under 75 x 109/l the treatment was postponed until the counts had recovered. Patients who had progressive disease at 12 weeks or at any later stage in the study were withdrawn from treatment and received only analgesics, corticosteroids, or palliative radiotherapy for specific symptoms when indicated.
Initial staging investigations included posteroanterior and lateral chest x-ray examination, fibreoptic bronchoscopy with biopsy and brushings, full blood count, determination of urea and electrolyte concentrations, liver function tests, bone marrow aspiration, and bone scanning. A liver scan was performed if the liver was clinically enlarged or liver function tests were abnormal. The restaging at 12 weeks consisted of chest radiography, biochemical tests, and fibreoptic bronchoscopy with biopsy and brushings.
Spiro, Shah, Harper, Tobias, Geddes, Souhami Results All 37 patients had obvious clinical signs of superior vena-caval obstruction at presentation with mediastinal abnormality apparent on the chest radiograph. Their mean age was 62 years and there were 19 men and 18 women. Eight had limited disease at presentation, confined to one lung, the mediastinum, and ipsilateral supraclavicular fossa; and 29 had extensive disease. Sixteen patients received chemotherapy alone and 18 the combined treatment of chemotherapy plus radiotherapy. Three patients died within the first two weeks of their first course of treatment from disseminated disease and had not been randomly allocated to a treatment group at the time of their death but are included in the results.
When response was assessed after four courses of chemotherapy there were two complete responders with normal radiographic and bronchoscopic appearances and no evidence of extrathoracic disease, and 14 partial responders with at least 50% or greater reduction in tumour mass in two perpendicular diameters on the chest radiograph. Twenty-one patients had a less than 50% radiographic response or had evidence of disease progression, or had died. Of the 21 non-responders nine had progressive disease by 12 weeks.
Of the 28 patients continuing in the study after the initial 12 weeks, 15 received radiotherapy as planned but in only three was the general disease controlled sufficiently well to complete the planned 12 courses of chemotherapy. Thirteen patients received chemotherapy alone after 12 weeks and six completed all 12 courses with good disease control (table 1).
The response of superior vena caval obstruction during treatment in the two arms of the study is summarised in table 1. Although response was assessed and reported at 12 weeks the patients are divided into three groups according to whether the disease progressed before 12 weeks, between 12 weeks and the end of the treatment period, or after that time. Of the 37 patients, 21 achieved complete symptomatic relief of symptoms of superior vena caval obstruction. Another 10 had substantial but incomplete relief (a 50% or greater reduction of symptoms using a simple scale) and six none at all. Twelve patients developed a recurrence of obstruction, of whom four were considered too ill to justify palliative radiotherapy because of disseminated disease; the other eight received palliative radiotherapy. There were six relapses with superior vena caval obstruction in patients who received radiotherapy to the mediastinum between 12 and 16 weeks and four in the group receiving chemotherapy alone.
Treatment of superior vena caval obstruction in small-cell carcinoma (table 2) . Of the 12 patients whose relapse did include recurrence of obstruction, the median survival from relapse in the eight who received palliative radiotherapy was 68 days, and only 24 days in the four patients too ill for further treatment.
Discussion
It has already been shown, in series smaller than the current study, that combination chemotherapy is frequently effective for resolving symptoms of superior vena caval obstruction in small-cell carcinoma of the bronchus. Seven patients with obstruction responded well to lomustine, cyclophosphamide, and methotrexate;5 and 22 of 26 patients responded to one of two cytotoxic regimens.6 In the study of Kane et al5 only four patients received chemotherapy alone and the numbers are too small to draw conclusions. There was a single recurrence in this group having chemotherapy alone and one recurrence among the three patients who received additional radiotherapy. In the study of Dombernowsky and Hansen6 patients with limited disease received radiotherapy to the tumour and mediastinum and half of these patients had additional radiotherapy to the abdomen and brain. Twentyone of 26 patients achieved remission of superior vena caval obstruction but we cannot establish precisely who did and who did not receive mediastinal radiotherapy. Four of 15 patients (27%) who also received radiotherapy relapsed with superior vena caval obstruction. Of 11 patients with extensive disease treated with chemotherapy alone, four relapsed with obstruction but subsequently responded to radiotherapy. The median survival for all 26 patients was 228 days.
In our 37 patients with superior vena caval obstruction a complete symptomatic response was obtained in 21 cases by 12 weeks, which is somewhat less than in the studies quoted above. These criteria are subjective, however, and bear little relation to quantifiable reduction of tumour bulk. Even though 21 patients had complete symptomatic relief only two achieved a complete remission as judged by our criteria, while 14 had a partial response and five a lesser response.
This study provides the first randomised comparison between chemotherapy and chemotherapy plus Spiro, Shah, Harper, Tobias, Geddes, Souhami radiotherapy in patients presenting with superior vena caval obstruction. As the control of disease at the primary site is often inadequate in small-cell carcinoma of the bronchus with chemotherapy alone it was logical to assume that additional local treatment with radiotherapy should be beneficial. *Radiotherapy had no such effect, however, with slightly more relapses with obstruction in the combination treatment group than in the group having chemotherapy alone. Relapse at an extrathoracic site was the commonest cause of death. Thus death was due to failure of chemotherapy to prevent disease dissemination, and this remains as important a problem in patients presenting with superior vena caval obstruction as in those who present with other manifestations of small-cell carcinoma of the bronchus. The median survival in our patients with obstruction was similar to that in the main study and somewhat longer than that found by Dombernowsky and Hansen. 6 The initial treatment with chemotherapy failed to control the disease in nine of 37 patients (25%) at 12 weeks and 16 patients (42%) achieved a complete or partial remission. Since the overall response rate for the whole study was 46%, the patients with superior vena caval obstruction treated with chemotherapy fared no worse than most patients in the trial, and the rate of early progressive disease was less than for the overall study.
The high rate of response to chemotherapy in this study and others5 6 justifies this as initial treatment in small-cell carcinoma of the bronchus. In such an aggressive disease early deaths, particularly among patients with extensive disease, are unavoidable. Few deaths, however, were clearly attributable to superior vena caval obstruction alone, which confirms the conclusion of Schraufnagel et al,8 who in reviewing 107 cases of superior vena caval obstruction from all causes found no support for the claim that such obstruction is in itself a radiotherapeutic emergency. In 19 cases of smallcell carcinoma of the bronchus treated with radiotherapy the median survival was 4.7 months, identical to that for lung cancer of the other cell types they reported, and considerably less than in the patients reported here.
Death in small-cell carcinoma of the bronchus remains a consequence of failure of chemotherapy to control disease dissemination. Rapid control of superior vena caval obstruction can be achieved with chemotherapy as with most presenting symptoms in small-cell carcinoma of the bronchus. The addition of radiotherapy after three months of chemotherapy has neither given further protection against relapse at the primary site nor improved overall survival. Superior vena caval obstruction should not be Treatment ofsuperior vena caval obstruction in small-cell carcinoma treated differently from other presentations of small-cell carcinoma of the bronchus.
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